T ejpat (Cinnamomum tamala, Buch.-Ham.) belongs to Lauraceae family and is widely distributed throughout South Asian countries. The tree is commercially known as Indian cassia. It grows wild in Nepal in between 450-2100 m elevation. It is commercially cultivated especially in Udaypur and Palpa districts (Bhattarai, 2001) . It has been used in traditional medicines as an astringent, stimulant and carminative. The leaves of C. tamala have been used in Nepal for flavouring food and as medicinal ingredient. The leaves are used as a spice but can be employed with myrobalans during dyeing and in the manufacture of vinegar. It is also used as fodder. The essential oil from the leaves is also used as a flavouring agent. The components of Tejpat leaf oil were constituted of linalool (54.66%), a-pinene (9.67%), p-cymene (6.43%), B-pinene (4.45%), limonene (2.64%) and sixteen minor components less than 2% (Upadhaya et al., 1994) . The leaf oil is a rich source of eugenol (Krishnamurthy, 1996) . The bark has been used as a substitute for true cinnamon, Cinnamomum zelanicum Breyn, which does not grow in Nepal (Jackson, 1994) . Tejpat leaf and bark fall under low value products in Nepal, unlike Jatamansi, Chirayito, etc. (Amatya and Shrestha, 2003) . Both wild and domesticated cinnamomum species fulfill subsistence requirements of many people especially for members of minority ethnic groups living in economically disadvantaged and physically remote locations of Nepal (Parajuli, 1997) .
Tejpat is generally harvested in dry and mild weather from October to December and in some places, the collection is continued till the month of March (Upadhaya et al., 1994) . Tejpat leaves are 10-15 cm long, opposite with three veins running from the base to the apex and lanceolate with short blunt points. The leaves are collected once a year from young trees, and every other year from old and weak ones (Krishnamurthy, 1996) . In harvesting the Tejpat leaf, the small branches are excised with the leaves and dried in the shade for 3-4 days. The leafy branches are then bundled for the market. On an average, 13 kg of dry leaves may be obtained from a tree but the quantity depends upon the local factors; a tree can yield from 8-20 kg of dry leaves in a year (TISC, 2003) . According to Bhattarai (2001) a tree produces 10-25 kg of dry leaves and its 0.2-0.4% oil can be extracted from leaves. Timely collection of leaf is important since early and late collection may result in poor quality of the leaves or essential oil. Generally, leaves should be harvested before flowering. High rainfall reduces the aroma of leaves. Since the cultivation cost is modest, this is a profitable crop (Bhattarai, 2001) . The price paid to the collectors has no relation to the wholesale price at the terminal market (Khatri, 1994) . Edwards (1996) 
Materials and methods
The study was conducted on private forest lands and farmland plantation areas of Udayapur district in eastern Nepal. 
Results and discussion

Cultivation of Tejpat
Agriculture was the exclusive livelihood of the majority of the people in the area, although a few were involved in agriculture and shop keeping, and agriculture and labor. The family size ranged from 5 to 12 with an average of 8. Almost all farmers were found to have owned private land and cultivated Tejpat trees. The average number of trees per household was 72, ranging from minimum 10 to maximum 155 trees (Table 1) . Most of the trees were of the age between 5-25 years. Regarding DBH and frequency of the trees, the DBH range of harvestable trees was 16.18 cm to 53.59 cm and their corresponding height was 5 m to 12 m, respectively. They were grown mainly on marginal lands, risers, and farmlands. Tejpat regeneration was from the seedlings collected from natural forest and then from self germination by seed dispersal from mother trees, but only a very few (about 10%) originated from nursery seedlings. The trees generally had not been planted but sprouted from the mother trees in the locality. Very few plantations had been done by collecting seedlings from natural forest of Tejpat or from nursery seedlings.
Growth and productivity
A linear regression line was fitted for fresh weight of leaves and DBH class. The regression coefficient of explanatory variable (i.e. DBH) was statistically significant (t = 13.22, P>|t| = 0.000 at 5% level of significance, Table 4 ). The F-test indicated the variances between the two variables were significantly different. The plotted data indicated that the deviation of the fresh weight values from the estimated line was higher for high DBH values of trees. The harvesting of Tejpat leaf and bark was dependent on the age and growth pattern of the trees. Although the range of the tree age was from one year seedling to 25-year old, the harvesting of leaves began at five years age. The average productivity per tree could be classified into three categories: 100 kg for 5-10 years old tree as low, 100-200 kg for 10-15 years as medium, and more than 200 kg for 15 years and older trees as good (kilogram was estimated from Bhari, 1 Bhari = approximately 35 kg of fresh leaf). The trees grouped into different DBH classes depicted that most of them were of 40 cm -50 cm DBH ( Table 2 ). The average fresh weight of leaves per tree for different DBH classes ranged from 18 kg to 190 kg. The trees grown by the farmers revealed moderate negative skewness and a mean DBH of 39.58 cm (Figure 1 ).
Biomass estimation
Correlation coefficients were calculated to find the degree of association between different variables. There were highly significant positive correlations between DBH, height and fresh weight of leaf (Table  3) and also high positive correlation between the height and fresh weight of leaves. The correlation was good enough to estimate the leaf biomass. 
Harvesting and use
Both leaves and bark, called Dalchini, were harvested once a year. The collection period of leaves was from Ashoj (October) to Magh (February) for all farmers. However, the time of bark collection varied from Kartik-Poush (December-January), Baisakh-Jestha (May/June) according to the respondents. The reason for choosing May to June for bark collection was for assessing the sprouting of new leaves on lopped trees and to decide whether or not to debark if any leaves had sprouted up. Further, they revealed that the bark was collected from old, dying, diseased, and thinned trees and the trees producing few leaves. Factors such as age, DBH, and height of tree and leaf collection time were considered for leaf harvesting. Age and maturity were important considerations for bark collection. In most cases, handpicking was preferred for leaf collection because the tools could injure the trees. However, Khukuri was used for older branches. The entire foliage were harvested at one go. Karda (= knife) was a very common tool for debarking the tree from top to bottom as it was easy to debark from the top. Sometimes trees were felled and debarked. Leaf and bark were chiefly used as spice, cuisine flavor, fodder/ bedding for cattle, and for medicines. The small branches and debarked wood were used for fuelwood. Handpicking drying sale was the sequence. The products were purchased by local traders.
Existing problems and needs
Lack of scientific knowledge on cultivation and harvesting of Tejpat was the overriding problem. There were no training opportunities for the farmers. Other common problems included: leaf and bark diseases, storage problem of harvested products, no regular or systematic markets, dependency and monopoly of traders, and no availability of market in the vicinity. Other bottlenecks were low price, no processing, treatment and transport facilities, and cost ineffectiveness. Warm, dry room with limited ventilation and jute sack were needed for storage. Identification of suitable land for Tejpat cultivation was a serious anxiety for farmers.
The need for training to the farmers on Tejpat cultivation is urgent. There is a need for training to the farmers on treatment of disease, high productivity, information on processing, market structure, etc. Similarly, observation tours, trainings and other extension activities are equally important for introducing scientific management systems. Provision of modern harvesting tools, market facility in the vicinity, seed, fertilizer and treatments, and proper product pricing system with no monopoly could be some measures to tackle the problems. Market control for optimum pricing could be manipulated by the government. Effective initiatives from the government and concerned agencies are required for the promotion of Tejpat cultivation.
Conclusion
The study on harvesting methods of Tejpat leaf in private land of eastern Nepal has come to the following conclusions:
1. Almost all farmers who had private lands had planted Tejpat trees.
2. The complete lopping of leaves was once a year; bark collection only from old, dying, diseased and low leaf producing trees. The collection period for leaves was from October to February but for bark, it varied from December to January and May / June.
3. The average number of trees per household ranged from 10 to 155. The mean diameter at breast height (DBH) of the trees was 39.58 cm.
The minimum age and size of trees for leaf harvesting were found to be five years and 16.18 cm respectively. The average fresh weight of leaves per tree for different DBH classes ranged from 18 kg to 190 kg.
4. There was positive correlation between the DBH and fresh weight of leaf. Fitting of linear regression between fresh weight of leaf and DBH showed that the estimate was statistically significant at 5% level of significance. There is a need for training to the farmers on treatment of disease, scientific harvesting/ processing, high productivity, market structure.
